a # m # jt 

JAPAN PATENT OFFICE 



^ £ y [HI - -c & £ i fc £ IE 93 1" & o 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



fli M *E H B 

Date of Application: 2005^ 1^180 

ffi i f f 

Application Number: 2 0 0 5 — 0 1 0202 

j«*B«* H3 -K fc »« j P 2 0 0 5 - 0 1 0 2 0 2 

The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 

* « a B^iSftmitm^ft 

Applicant(s): 




IWAH t: J -TT oT !W 

usaj b] 

[?£Bfl#] 

uzmxitmm] 

mux] 
[#n±] 

[ft£Xti£fa] 
[flits ] 

[aft L^niiA] 
[#II±] 

[tt£Xli£&] 
[aft LfcftliA] 

[iasys^-1 
[#ii±] 
[R.zx\t%m 



NTTH166638 

1J! 180 

H01L 21/00 



» iff A 



000004226 
100064621 

iiiin mm 

03-3580-0961 
100067138 

nun %m 



100098394 



oijii 



[itSMS^] 
[tbMB] 
[¥^»^*^1 



[jsaj^fr<^a»] 
[«»#£] 
[«»#£] 
[»*«] 
[*»*«] 



iff US 2 0 0 4 -2 1 4 8 6 3 
¥fi£l6^ 7^ 22 B 

006 194 
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BJI*ffl# 1 
Hffl 1 
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i -a- *n -a j -pt err an -j^ w *u km 
[St ^JI 1 1 

ft mm ^fti-s 

fiOie^SIHflcJB 14 . 

» 1 «JBEMW±^«JEEEP^jnic * *) % 1 fttftfit^ff 1 tt«fc 4 •) , 
Huiem 1 «JEM4«14^K**M2«ffiteJUT*>«EEl:Ptt]lc J: 0 iulfim 1 ft ft ft «k 0 ft 
v * £ 2 ft fit ffi * n o 3? 2 *K flg & * 

hu 3B s «t n ii n ft w h ffi f& s n t t as & 
[MH 6 ] 

imji 5 yzts^-z. 

[If ^JI 7 ] 

m^ji i ^ 6 <z>v>-rti*> i Jiiciem<?>^Mm#^Tic fev^x . 

Bafe&ssm#iB a. ^xvxtf ^^ttitft^i^^ti, tf x v ^m* hub 

[H^JH 9 ] 

is]-«»tc <* * mis 4* & , j: zmmmm<7>'j>% (hiot^^ 

[fS^JH 1 0] 

m m co _k\zT%mmm *rif&-? z>m 1 xmt . 



<- x> ^ ^ ^^aiipi toma c a c /v_i y — / v r n v ^ ' ^ 'i ^ "s. h j /j u ^ k nu eu ' v >c ^ v mi m 

[H^JI 1 1 ] 

soie^ism^n a, < t i , Rvmmfr<hffif&2nrzm&m t » 

[H^JI 1 2 ] 

m^ji i i £8^^11*1? izts^x s 

mmm^mit. mmmi&m, mmm2&m, Rumm^hm^^ <t^mi^mm.m. 
its 2 £«<7m/&ttfc*/h2 

imji i 3] 

m^ji i i xa i 2 se«j<^^i^m#mTicfev^T , 

H0ie^gi5Jii±. soiesi^w. soiem 2 , ^i/^iii^tt^i^ c t itn®. t 
immn i 4 ] 

i i~i 3 co^~?nfr i Jiiciem^^i^m^m^icfcv^T . 
BOie^smM^ 

mmm%m\zm Lxmmz < t^mmm 1 &m > jkumm^hm^^ *u 
\m^m i 5 ] 

m^M i 4 izwicofamnfamTizis \^x , 

itO!e^Jim«m-Jiii. HuiQmi^ia. mm®2&m> Rummcr>it^mi^mm.m.iz 

[IS^JI l 6 ] 

m&m i 4 x\t i 5 ie«<?>^i^m#^^iciD v^t . 

HOie^R^ftwm-^ii, fioiem^B^*i^#*^^z t^t^i-s^M^i^. 

[fit^Jl 1 7 ] 

m&m i i~i 6 <7>^~? nfr i Jiicies<^^M«#:^T^fev^T. 
suiem i &mi$ * 9 >x$> *) . mmm 2 &mit^ ^x&*) . itoiesg&JSii. it^m 
i£%}m.f£izitmLxmm%* 9 y^^tsmfrtiKzit&nvtmx&z z t-zmmt^- 



i w am a j ?iw w 
[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

>t'Mcti, ^mitmmfrg' < h nx § c^^ioht, dram 

(Dynamic Random Access Memory) < f£ Jfj 2 ftx i> £ . D R A M<F> ^{felfi-H ffl^ ( 
T\ li, 1 flg<7>^ir 9 t 1 i<OMO SF E T (Metal-oxide-semi 

conductor field effect transistor) h tt *) . MRS Hfc * =E ') *z >i<n 9 iz 

m*. ^iifzmffi^ytmizttfc-f zmiz^it-z. ^i? 9 >\,%^<r> r 0 j &s r 1 J u 

[ 0 0 0 3 ] 

LfrL. DRAMT'S, **><c^ *fc**.<bftfc«ifJ*>*B$FffJi: i: ttcM^f i§ 
iL4*'*>T'-y4il»L4ltiltt4<b4i^v^^ttLT^4. DRAM? 

[ 0 0 0 4 ] 

mffi. T^iS^o^jf f%£ > t -J kLT, ^^l«#^0 y>ffi^ ffl v^fc%S|*ffs > ^ \) (F e 
RAM : Ferroelectric RAM) fc&fftttf* > * 'J (MRA 

M : Magne 1 0 r e s i s t RAM) Sr if to* a @ $ ftT is *) . fS A, tc $ ftT us . c^?. F 

e ramiJv mzmmitz tixus z 1 *) s mm<7>mm-&mm-z-Bn\z. v^v^*. 

[ 0 0 0 5 ] 

%si«f*#**<7> -7 f eRAMicu, ± t mitm summit fr&m s nx us , mitm 

%mnW\t. BaTi0 3 , PbTi0 3 *irtf>^n^*;*M h (Perovski te) . L i 
Nb0 3 , LiTa0 3 4fc«lU>f -f h «3& ( P s eu do-i I men i t e ) » P b N b 2 0 6 . 
Ba 2 NaNb 5 0 15 ^ir^?>rxf> • 7n > X (TB) mm ( Tumg s t en-b r on z e ) . 
SrBi 2 Ta 2 0 9 . B i 4 T i 3 O j 2 & t<7> hf * v x/f^Hfil ( Bi smuth layer-structure 
ferroelectric, BLSF) P b 2 N d 2 0 7* if <7>'M n ? a (Pyrochlore) tc^-M 

s ns. 

[ 0 0 0 6 ] 

Cft^co^T'^Pb (Zr, Ti) Oj(PZT) Tftft 3 ft * *ft&fc»|«#**. Hffl 
_tT-±flr£i: 4 o T us. L ^ L 4 i>»<b , |ft#% ShWcitm \t . %}M ! ££ffi4ift; iz «k *) M. 

m$ ft o , ^^KB^ststSf^is^sr ns. c<d 

[ 0 0 0 7 ] 

^m*«»i?*iti:#ratc>i@ $ ft-? is ») % :^)*T'M^n yx^^ M^lfSm-fr^ tr * 

(BLSF) fc'lrfflfc SftTus. trxvxii^ffiit^Slifl^tt. 

ftmm&\z±% tzmm^m m\^m<^^B\z * »>#«m**i o^sig^tt- s: t*. 

^fcfcSftTus. L^L. e^^xm^«jt^s|jt#tt N Ift^^l^m^tctb^^ffia^ 
[ 0 0 0 8 ] 

7 9';ya^'j<7)nfcnLT»!f 3*l5FeRAMttt, ±tc. A?^IiFE 
T^tc^^^ft^,,, * 9 v 9 Ml* . 1 h 1 if-t^'y ?IF eRAMttnftth 



<?) fa B iz & *) , F5>>;^nin4 m0Ha fti" S C i: * jfij ffi L * > t 'J w T 0 J t 
n J i:*Sc*ajt«k7t:LTvis. J-fc, KKV^^itt, ii m "f iz ft s c £ 
frT'Z h<r>. FeRAMU. ffcte fc fr L T n * . L^L46»«b, F eRAMli, t»- 

y*K*as-t t § ic^«<?>jxK**ff 7 :t^^ mmm&iti vmft\z%z> t^iXjk* 

#LTu§. F eRAMli, 1 o ^ > =e ') -b ^ fc*i?fc -f & fflft # v> fztb , 13$ 

fit Yb * , §J§T-li&o, 
[ 0 0 0 9 ] 

±i£L*:X 7 *v ?IF eRAMlc^L, FET1F eRAMli, ^"E^^IS-? F e R A 
MUTSiiStm^. FETIF eRAMU, 1 f 7 > y X ?IF e R AM J: ^Pf U 
ti. cco^it^'b. MOSF ET<^Y- hmmt * * *>v&i&<r>Y- hfomm^ftib *) \z 
faffiM-fcM'&WZW. LfcMF S (Metal-ferroelectric-semiconductor) IF e RAM> M 
OSFET^y- hfftcollc^it^I^illfcMFM I S ( Me t a 1 - 1 e r r o e I e c t r i c- 
metal-insulator-semiconductor) IF e RAM> 2^lcMOSFET<7>r-H MM £ Y 
- h mmm<r>ffl\zfammfrm-%mW.LrzMF I S (Metal-lerroelectric-insulator-serai 
conductor) IF e R AM& k*<o 1 h 7>yX?lF e RAM^f>5 UEft fF:£SK 2 #H& 

) o 

[0010] 

zti«o^FeRAMli. MOSF E T coififF lc *&M«#<7> 3-frfcfc<so-?*>»> 
, ^i^^llci^ r- hmmm&T<n¥&itmmiz** *Jii 3 *Mi£2nzn'&£ . ft 

. mm® £^ ^ >v\%^<r> r o j v>« r 1 J £ ltw*) z £-? , > =e >j i^^h 

[0011] 

F E TIF e RAMT'U, tft ft* JK II fc* «b . ^-9^*aiL*tfoTt. ^if#<?)^i 

m m *« \ t iz * fu t * $ « at * o . 

[0012] 

L L * <b * ±*£Lfc«i£Ttt. ttfttt#0>]ff«¥i*# ±\zMr&^ -5 z k ic 4 S 
J: < *D<b*lTU£ * 7 ¥4* #± IB fcf&lfc-*-* c £ li^fiTlc H*"?* * . 

0U£ti:. s i 4 ir<7>¥i*#£#tfcfflv*fcjS£- x ^i^m#^^fliic^ < fflu<b ft* »/n, r^u 
^-^^^^Hfb^^ffl itfl (Metal-Organic Chemical Vapor Depos i t i on : M O C V D ) 

[0013] 

#>. > ^ «J *>fi!ft!|tttfc* L < & < LT L * 7 . *fcXPfi*>fl«WU r- H>* «b * * 4, 
'j - ^m^^li^ ^ h7>yX?<^ON/OFF Jt^^fb^ i±T L * 7 . 

[0014] 

±iBt/iC t^bB^b^^iilc, iX-fitt*) >^ M k LTvil^tiTv^F eRAM4 

O C V D/^vS tc^jni x ^ >i x . u-^-.^^^-^g^ C P u 1 s e d laser depos i t i on. PLD 
) x iiiMi&x^ -v ? > ri£ ( r l-s pu 1 1 e r i ng , R F v ? h n > x ^ -y 9 

Tik^nf^O ^ ECR^'<v?S (Electron cyclotron resonance sputtering) frkb* 



[0015] 

&&mt0>m*ni<r>mm*. Ltzm^iz^mtm^x l s 7 c t iz * 

[0016] 
[0017] 

>-r * c t \z j: 0 «ctn $ nsm^ , ? 7 x ? -^^^icttf*^ mm^m^-t 

* mm<7)±.\zmf&2 tizwm\z±% t ^MT-^^mutg©-? 

[0018] 

.LiBLfcft * <r> mm & ji n:\ztt ^mmi¥m<^mm.^m t lxx^v 9 > cm 

^ir^fflv^zt'5r< , ttlii" £ §l<7>ftB [Ml 0 (Ilt7tny) fritm fa Hv^£ i: <o m 
[0019] 

* ft* "o f$ m 2 ft X v* * R F * >v ? v£ lc O T li . 7 - Y v V t LTJtf t ft 

jxj^'H^^. i: Lxmm^m^x -v ? l tzm ^ mm^ ±.izr*f%2 nrz^mnfam 
m*\zmmi)*-{-ft\zm *) tit, A#&fliH<^f^ie#^fli6*#^ft&u fnnm& 

fr&^tzo zcofzdb, ±^LfzX^y 9mx\t, H ^ L fc '& \z mm * T- co t - - 'J > 
[ 0 0 2 0 ] 

-77, *>< v 9 mcomm&w<7>um t tx . m=?-*f on hn>*ni (ecr) 
ttL. m^iz 9 - y -v h tmt&tm\zmffl&xitncom.wimj±-££\iWL . ecrtml 

tz => X ^ ffi ^- y 9 - Y v V \Z ^| % jA ^ $ -it x . 7s>fj 9 V > 7-$ & C i: IC 

[ 0 0 2 1 ] 

ECRfcfUfflLfc-7?Xvtt x l^xff (0. 0 IP aSS) T'^It, 
(tlOe V^S) ii^T-<?> oz^ji *r-<7>mW. M A * > itm ^ tr <?> iff ^ 

E C R => X-?*P<7> iris It. * v 9 $ fix &Wl<v ±_lzm%: Lrzj&Wfe^lzm 

mt£;x.*>v^--z*)-2_z ) tniz. fwmmi" t mm t coffin jxfc*i%.m-t z z t iz% *) . m 
mLrzm<7>mn&w\z^%frz t %^«otiTv^, ^ot. e c r *>*v 9^xit. «v> 
mmu&xm&ncomwj£xB z z t ^ftix-t. o . -? * a ^^y>Tfs 
tifc^io t ^ n \z y- ^ %&mmcomf&\z&^T it . zco^^'^^m u^s (ifffp 

£fiK 1 . ifffF^:^ 2 #■&) . 
[ 0 0 2 2 ] 

tfc. EC R^^-v ^ v£^fflv^c^M«#»JI0^^ turtle o^T tv> < o^ffi^^ti 



v * <£> VtToT Am O < ITSTAWt ^?W/ ° ' — 4 L "J k Id., " 7 7 « A W A |- u ✓ r V M 1 d 

t?^l^m^^ftS!3tlcov^T^^^ tiTv^„ E C R yftic «k * B i 4 T i 3O 

invite out ttT u£ (#*ffF£ffiK 2#Ffl) . 

[ 0 0 2 3 ] 

-tig Lfc J: 7 ft > t V 9 ^ < ftftUcfi- L . ^IStt^ftffifitC J: ►) ¥ 4? #c <0 .IB £ 
^ffc£ ( * * * >v&Mf&-tZ> ) ft i 9 > t 'J £H31£ -e £ T- li ft < x H 

3 1 ic>F-t j: 7 , 2901 <» ±.$$\zm.mmiftL rz^mmkm 2902 

) . &SI*#JB 2 9 0 2 ft tt* 2 9 0 3 t mm 2 9 0 4 fc*>Wk:mjEE* 

WnvfZ Z £ T-ff 7 o 
[ 0 0 2 4 ] 

ft*, HJIS&Ali. *iW^*k:3e«SLfc^tf«^^illt«*T4fS$n*^tf«^^B)tia^ 

[ft HFSritt 1 ] ftftm 2 8 1 4 4 1 6 
mft$:ffi2] ftftm 2 7 7 9 9 9 7 *t&m 
[ftftJcWLZ] ftffi 5 ? 1 0 - 1 5 2 3 9 7 

mutjcffii] mm? 10-15239 s^i>^ 

mfF£SK5] fflif 7 - 2 6 3 6 4 6^£ffi 

Nt^fFlfciSK 2 ] if^^^-F |58f, 2 4 3 1, 

19 9 1^, (Appl. Phys. Lett. , 5 8, 2 4 3, ( 1 991) . 

lam fprnvt l x 7 ttsii] 

[ 0 0 2 5 ] 

Lfc>Lftfc*«o, 13 3 1 tc^ L fcift ff£iSK 5 tc £ tlT o s «il It . itu^LfcMF 
F eRAM^r- hUMTi: lB]*flc, ^4?*^ Jt ic %ffitt#JI fig x. -5 ^oTu 
&oT, 0 3 1 ic^tlf T-«, MFSIF e R AM<7>W5tifijgk:S**>ftS i: 4-6 

rat#i?#gtft^*»0^3 n-c l %ifrmnn<7> < x r& 4$ it 
^TT-ti. 2 ^a^tfo^jt mm l ^^^^ tiTfe<o-f , i frnmx*^- 9 conmz ja^^ 

iftv^biis c fctcfts,, > * ') t LX<?) O N/O F F tfcfc 3 ggT-l> •) , ?&;frft^ 

(?) T- li ft fr> o £ . 
[ 0 0 2 6 ] 

El 3 1 tc^i-ife^ic It >b *i£«9rtfiJEE e x -f- >) x 'J x a „ ^^-fa^flx 2 9 0 1 t 

t&mmt-m 2902 ^nic^ l ^xpfiic . *fxu *- ^ ( h ? «y 2 n& 

l±ft<. ^ A- 'J T<7>^ftu¥4$#£flx<,*$f ^ LV> t $ *ITV^£. * 7 tC^-^ M T )b* 

S8%Tft < ft 5 fc#>. t^f'jyX^MLtc(v^^tf£btiTo^. cti^RiCfc 
a6tc, ^il^^^ii^ t- 'J T^^ftiJPi-^SfJ^ffi o Tfc *) . ftftJcffi 5 ^«ifett^Hr 
X4S^UoTv»5. L ^ L ft <b . :^)J;7^Sffil:felt^M7f> r %t fc*1t«E 

mH!tf'i4<7> t -j x ^tfojiH^jf^-, > t nmnmmizmnmmmmnm t ft 0 t l 

Ivk ^Hftjlc*^<7> > t « ft itmnb^^m^t fts. 
[ 0 0 2 7 ] 

[ 0 0 2 8] 



^ TC »n f- ITfi C7J!6fi^l*«, J W. . 35 11A »S _L k_ ;|> W CU/. | DP ^.TO O , _ I Q p e& mi I/, _L K. 

[ 0 0 2 9 ] 
[ 0 0 3 0 ] 

g**ttflga*#<b*i. #J*.&\ ±g|Sm*lc. *!!i*«Hfcep/inLfc*:3tf>«BEfll<7>fl!|j£ic 
[ 0 0 3 1 ] 

«*jto« i Rim (fj^tf±iei&s^^«) fc * 9 . mi ma t 2tji 

«WT«>*ffiBP»ilc* ^UMIJ: 9ffiv>»2fitatt*ftofff2ttJK ( #U ± Ifi ?« i£ 
[ 0 0 3 2 ] 

t t 1 o-?*>tt«: J: < . %S|«titJBtt. ^X7Xi:f ?> «b ffi l£ S *l 

. tr *jB#«i&T&*iti:«k v^ 0 rgpmffiii, >u ^ ^ ^ a , e^^v^-r n^^«b 

^^tt^lc <k Sfc IB « 51 ft o T*fc i: 

[ 0 0 3 3 ] 

i&jr. I24i, Jkvwtm&e>mi&2 *u it^mmmm.^izitm:Lxm 2 ^m<^m.^it 

H £ ^ <7) T* £> -o T ^ J: l^. 
[ 0 0 3 4 ] 

m&itw&-m\*. mi&m. %2&m, Rumm<7)it^m.mmm.m\zitmLxm2^m 

v*. iiLfcSl^ilif ?>T-ft^ $24«li^X7XT^^ * SB IB 14* ft 

[ 0 0 3 5 ] 

*f£t«lc«*%»*fl:*^<7>flH|i£#auu ±»cTS&«ffilB%fl3Jfc-*-*ar 1 IIS 

2o^4i«)^i^^ti/;?-y 7 Mct^AM^^EP^LT^^Xvj; •) L £: 

mfrm*Tmnmm<7)±.\zmf$ t -tzm 211 1 . fammtmo ±.\z ±.®&m-%mi&~t 



O _L- T±. C 7L Vm *Z> XJ ;<y)© 0 

[ 0 0 3 6 ] 

Tgumni: ±smffi i: T-mtsffifS. t Lfz<r>x*. r&nm t ±.^mm t <r> m iz n m<?) 

[ 0 0 3 7 ] 

b ) T-cfc£, Hi ( a ) iz^k-tmj-li. Mz.lt. |i*Sllv 'J n > ^ «b £&^flx 10 1^1 
£*fe*iJI 10 2, Tg&MH 103, fUUB i tT i tO i: ^ 2 tirzWLW- 30- 

2 0 0 nm^^<^^i^m#Jl 10 4. ±g&1S«i 1 0 5«ii5 J: 7 t Lfcl^Tfti. 
[ 0 0 3 8 ] 

1 0 lit. *fe*i#, tcom-mWittmn^^tifrtiffif&Z tiTv^T ^ 

«fc mm 1 0 1 **8»«+t*H>'bffii&;* tiT^zm t&mm 1 02i44<Tt±o. £ 

fc > iil 0 1 6*^iai4tt»^<b*i/£2 tiTu Sifi^ *fe*tH 10 2, T^m«Jl 1 0 3 
< T =b <fc < , Zcd^^. ^mtttt^^'b^^^ ftfcSH 1 0 1 h*. TS&««i:$rS. 
[ 0 0 3 9 ] 

Tg&«*§JI 10 3, ±g|5«« 105 tt, 00*. ti:. Q4(Pt) . iT-^i, (Ru) 
& (Au) . II (Ag) fr^S&JSfc^fefi^&JS^&jRa^li^SttTuttttJ:^. 

Tg&««JI 10 3. ±§&mffi 1 0 5 It. m.1t* 9 > (T i N) . tfbM7^9 A ( 
HfN) . *fi9A»Xhn>f7A (SrRu0 2 ) . Wcitm^t ( Z n 0 ) . #ft»tx 
X ( I T 0) . -7 v it*? > 9 > ( L a F 3) * tcoMW^m^mit^l^mit^^ 7 v fbtf 

[ 0 0 4 0 ] 

%3Stt#Ji 1 0 4 ti:. ftfc4&ttfi!tt#»<b4ftj&3 fifz %<r>T-3h *) . mz.lt. * n 7* x # 
N Xti. *> > * ^ h « it If oft ft, 2 £>ic, 7 > rx^> • 7- 

cf tlTv>iiyrj;u. SWctiu B a T i 0 3 , Pb (Zr, Ti) 0 3 , (Pb. La 
) (Zr, Ti) 0 3. L i N b 0 3 . L i T a 0 3 . P b N b 3 0 6 . P b N a N b 5 0 15 . 
Cd 2 Nb 2 0 7 . Pb 2 Nb 2 0 7 . Bi 4 Ti 3 0 12 . (Bi, L a ) 4 T i 3 0 12 . SrBi 
2 T a 2 0 9 4 fcr W h fi 5 . 
[ 0 0 4 1 ] 

icov^x^. < t^2^<n&mfrhffif&$nrz&mitMfrh%h~mz$&mnm&-£ 

[ 0 0 4 2 ] 

m nc^ Lrzfammkm^om'&mizi^Tmn-tz t , fj^i?. t^hi i o 3 a 

» mm l 0nm<7)if-^|T^^ ^I^«^J1 1 0 4 tt> IJI4 0 nm^)B i 4 T i 3 

o u m~?$>>) . ±%mm 1 o 5 4*^M^fct^T^5. mftLtzznz 

» 1 0 1 ^.^^fe^li 1 0 2 <50^fi^li , c *UCPH& t,<?)T-tt * < , m%Kft'&lz§ZWt:Jk 
IS 5 # It illt , ftH c7) tt ft ^ jg S lc 31 JR T § -5 o 
[ 0 0 4 3 ] 

ixic, ?i^m^n 1 0 4 ico^T, * *) nmizmnt ^mnwrn 1 0 4 it. mi ( 



^■t?Ji^«bft**gRJi 14 1 *>*(c. B i 4 T i 3 0 1 2<7>*§H 6> «b £ £ 3 ~ 1 5nml 

sua 1 4 2 **#fK3 ft ftfc cftii, mmmmTmm 
m.<?) mm iz & *) mm $*itv^. gg&n i 4 1 u , ^xv^^i^^aijo k & £ t i 0 
x ^Jt^t*>^o fullest, gg&ji 1 4 1 at, 2 •?<7>&mfr'bffii&2 iiT^z&mm 

it^lza^x. v^ft*^^j»fe*ft^a|ft(i5*ffl^tcJtiSLT^«:v^®<?>|gT*»S. & 
fc, HI ( b ) It. tt£HE#H 1 0 4 <^>*l&«l4tt»*«^(l5lc*tBfffiiiai»*»*. 
[ 0 0 4 4 ] 

c <?> «k ■? xfammfrm 1 0 4 ^m^rz^mnwmf-\z &ms. \>mizmn-tz * 7 \z, 
2 ^<7>ikmt)*m$$ iijiii^^iTi hi 1 iz^-t^mm^m^^m^iz-oK^x 
mm-th, z<r>n rmmmm 1 0 3 t ±.umm 1 0 5 tomizm^wiwi- % z t 
stitt^Ti)?), tsb««ji 1 0 3 k ±g&«« 1 0 5 t<r>m\znm\z* ons* 

EH fia L . «JBE* EPfln L fc 3 ««ttHc «k *) UWl t Z k . ® 2 iz ^ "t «b ft 

[ 0 0 4 5 ] 

. z zx-mw-tzn&i&fmm§.it. ^com^x-uwi^nrz^co^mt ltu*. &o 

T, ^OT-liSru. filmic ^Tlc ffl i>£ m<7>ttW*?mm 

» ^^ftH^^frlc £ »> . ffetf>«fga*aiH!l3 fts c k 
[ 0 0 4 6 ] 

121 2 liJigSM 1 0 5 tcEd/jn-t ^mjEE^-Ha ^ IE <7> 7? ft ic if fa 2 i±fcgUc-tf aicj^ L 
. 3 «b k: £ <*> ?J »c <* ■£ N fttlcSVtiDtRLfckiic %$itt#Jl 1 0 4 4> *«E 
ft*««t«ft»BS < t x-x -j >< x^^ftttSlTv^, ifiltftc ±g&mffi 1 0 5lct 
J±£ 0 V^^iE^^l^lc^ « lcEPftn£ %Sitt#Ji 1 0 4 fcfftft£IE<7>«ftEttlfc 

m®'M%^(0. 1VTJR0. 014A/cm 2 lg). 
[ 0 0 4 7 ] 

L^L. 0. 5 V^Si^.^, k ;f^lc IE ^mrui tiffin Lftfi«>5. 3 "b k: 1 V * T1KJBE 
% ±W* iSldE^mjE^}^ 3 -itT o < k , lVjj^fio. 7 V £ T «mjBEM<7>i£^ 

ic ft <b IE*>m»£fgtt $ <b iciifai-^, . 0. 7VJJlTlc45k, ttditfg 

tK^JcKi: * Z<7) t B<7>TEcr>nm*2th tt^T^ft^-fv^flgT-* 9 , *«Effiil0 
. lVTfil. 3A/cra 2 ISfi)5 (3fc<7>« 1 0 0 fg) . EP faiSffi^ -If a lz m "t k » 
IMt^a k 
[ 0 0 4 8 ] 

ttx m^mm^m %m%, tt&to±&%n<nnmi)*mnz. t;^', -o. 5vss^ 

flE^EPfa LT tH^UffiUtttM^ Lm-fZ. m.'&.\z. - l V*-^ 0 V\zfafr-iT£\l1fa-tZ> 

ttx m^«8SEli«tft«l < v - 0 . 1 VTtt - 0 . 0 3 5 A/cm2g«Ti,4, 
[ 0 0 4 9 ] 

1 0 5 icepftn-tsmffitc J: ») 1 0 4 <?> ft fit fg fc*^ ft S C k i'JSST'Mt^ 

i o 4 tt««&ta*flnft*-*u rftft^^.iB j (f-? nj) \zmn^z>. -u. 

<»±% 2<7>n<7>nf£ v W0 ^EPfa-t § cttcj:^ ttsitt^n i o 4 tjie^ifctuc < u r 

©s^^.iij (t*- y r o j ) \zmnth k %^.«bft^ 0 

[ 0 0 5 0 ] 

%»s«#ib i 0^4 \z\t, z n % co &&tKftm tn&izvtmco 2 ^co^&vtmt^^L . 

ft*?. V wl <^«ttW+ 1 VggT-J) •) , V W0 Ofg- 1 V^T-& •> . MSK^ftgk 



1 0 4 <Dfttft*>*X >f «v Slltlos 13 1 tc^i-i&^IEttfll^lc <k 0 , ^Jf 

[ 0 0 5 1 ] 

-fx vm«i^^§$ *>iE*>«jBEfc0jflii l . i&mmfom i o 4 ^^sk^^icm^^ * * 

. ctitt > * k lt t»- ? r 1 J & t?c k icjttjfc-*-*. :^)f-? |~ 1 J it, Wt 

* us l mflE v R ic is n nm§. ] i\-&m.m-t&ztiz * z£t>*-zBz. vju 

Xlt. ^flg*»aB»Lftv^*^«r*^ < /jx$4f6T. o ft ttlt**+ Cleans <k 7 4 ft 

^auRi-* c k ^ist^^ (tmnrnxi* o . i vg«**ii^) . c tuc <k o x {&ftjs: 

ttflg. -tft^^T*- ? r 1 J 3:Bfci§ti-<5 : J: ^ < , MlnltgcAaii-c £ h^m£ 
[ 0 0 5 2 ] 

-^3> V wo ^±<7)*§ $ ^t^lJE^EP^f^ 3 k iz «k •) , ^|f*i l o 4 ^ffiftJ/C 
^SIlcS^c* -tt. 7*~ ? T 0 J JAt? C k jb*X§ Ctf>:RAg<7>8g*ai Lli k^ < |a] 

« a ttj l mff v R tc is it a mrtft j R0 * »«a tscM:*^ ft 7 c k 6*x § s ( 
J ri/ J ro^ i o ~ i o o ) o * rz. nmm\zmmb*%^vtmT'\$ s &mm*m i o 4 a 

2>*X § -5 . 
[ 0 0 5 3 ] 

a\ ±.%mm i o 5 \ziE<7)nj± v w1 £eijtjd lx » m 2 ic^i-{&sfn;^« ri J ) 

0 5 k:£tf>«JEE«ffiV W ofcEPtti-*£ c fcT*fttfttt»lcB»3 ^-^TOJ^^^JA 

a,^.!^ l . c<t>&. -^^r^«ic±g^mffi 1 0 5 tctsi^ji: l«jbev r ^eh/jd l. «at 

IJ y^IItS. %$i*ttt%? k LXcoO N/OF F Jfcli, J R x / J R0 ^ ft k L X H It 
*«>T. J R1 /J R0 ^M^^iik L. ±aLfcRWlc* *>»<b*ifc J R ,/J R0 

[ 0 0 5 4 ] 

* «b ^« a n * 1000 »t«oN/oF f jttt 2 1 nmx3h *) . z<nm&xi>m%m*^ 
mxibZo z<t>&7\z. hi izTF-ffammfrmTiz ±tiu, ^4<hiooo 

[ 0 0 5 5 ] 
[ 0 0 5 6 ] 

* i\ H4 (a) lc^~t £ 7 ic. 3Li&ffih*miv& (10 0) Xftln^** 1 ~ 2 fl"c m 

<?>p ff^<?>> •> a > a* 1 0 1 *ffl«L. 1 0 1 <7>mm-&mwi£j&mit*m* 
<?>)&&%.£&*£% -7 v it*m*£\z* l. c<?>^ k %** 3 out-, mft • 

ffi**Lfc«« 1 0 1 co_h»c . ^fe^fi 1 0 2 6»ff2/££ftfc:|*flgk-t£. ^fe^^ 1 0 2 <7>ff2/& 
XMi . ±j£ LfcECRA^ -y ? ^g^ffl v> . 9 — Yv h £ LX$ti/ >) a > (Si) ^rfflv^ 
. y7X7^^ai7^> (Ar) k^^^X^fflv^cECRx^--y5'^lCcl; t J. « 

« 1 0 1 tf>±ic, ^ffi^^7^sics i -o^^ic «k s > 9 * ^e- k <7)%&mm 1 0 

[ 0 0 5 7 ] 

0J*ti\ 1 0~5p a ^^rtSPJBE^U:as$nxv»S7*^ X v^bK^ |^ \ z ffi& 2 0 seeing 



z^^OaK (5 0 OWgg) tO. 0 8 7 5 T^Iiiii^^^LTtf ^ O n h n 
ynm&ft t-tZ ZtX-. -7*7 X-v^/ft^fiic A r <»1 => X v ft*£fiK 2 ft fcttJB t ~T £ . 

sccmtt»ta<*>l|i-&& 9 . 0 °C • 1 SI JEE tf> »E # a* UBtcl c m 3 Sr&tl& 
. T (t * => ) a. MSSwIfiT-i ») . 1T= 1 0 0 0 0 ^-) XT*£>&, 

[ 0 0 5 8 ] 

_h*E LfcC tic «k Xva. fi&M^ -f >u WLr&J%,% iz J: 9 Xv4* 

r-v h lc. ^^^milfJ: ") 13. 5 6 MH z^M/Hfe«t) ( flj £ It 5 0 0 W) 

. c <?> t ic £ •) . y 'ia>?-yntAr -(t> 6*® 5? ltxa 1 '; 9 ') > nt/) 1 ^ 

CO. S i Jft^^mvaj-T. x 'J =3> 9-Yv V «k »)JRvaj LfzS i ttTtiU 7 7Xv£ 
/&^=k Of tU^n/i^^Xv, A3 *IT -/^ Xvic j; 0 v£44ffc 3 tlfc&ife # X t « 

ic*« i o i ^naicgja l . ai4Yt$ tifcittfek: j: o mitz n-miti/ n> t 

WJL<so C t lc J; 9 . lil 0 l±lC-^fb^'Jn>^'b^^fJ^til OOnragSwIJI 
<r>®LBm 1 0 2 i>«$nfc«)|gi:t5 Cki'TIi (0 4 ( a ) ) . 
[ 0 0 5 9 ] 

*&m 10211. c^atic^/ft-* zTzmmm 1 o 3 t ±g&«ffi 1 0 sictat 
En/mLfcific. in 0 nciff^atiT, pifm^mm^iff tttc^w-t* c t ft*&o * 7 
ic*&*i<£i3£ 00 £ a\ ^ =i>*lR<?>fiffi**M*fl:«ic «* vmfc-fz z tT- 

m^tzWcit^ ') a 1 0 2UTffli^J:7lcLTlJ;u, *fe*tH 1 0 2 tt 

. mm'\tt}*ttxnit& < . mitz/ y 3>ja*<7>fl&*>te«ttfu»<b**LTfc * < . 

*6«JB 1 0 2*>J8&J¥a, 1 OOnmlci^f, C ft J: 0 » < X t * < j? < T t «k v*. *fe*i 
H 1 0 2 a. iiUcECRXM-.v ?lc <fc £ J& <?> Jf 2 /£ T a . IffilOl left LTfln&a L 
To&uft*. S«l 0 1 %*iL %i)*'bm<7>mi&'&if o T 
[ 0 0 6 0 ] 

&±<5DJ: 7 lc LTOT 1 0 2 %fl2f£Lfc&. 4Sll> kLTJttf = 

( R u ) $fflv^c|l]til^ECRXA'-y ?-S[cJ: 1 0 2 <JO ±lc >i *r um^W* 

S C t T*. 13 4 ( b ) ic^-t «k 7 lc . TSB««nB 1 0 3 ft*Jfi;j£3 iifzVtm t R 
u H <?> 0/£ lc o T §¥3® "t & t . Rui^iS ?-yv ^fflufcECRXA 1 ^ ? ?g g lc 

fcux. fll^a. S-f . Ife^fi^ff^L^^ n>^«^4 o 0'ct^jntaL. 
Xv^/fc^flic. #J£im» 7 sccmT-^#*T-&£ A r #x£4?A L . fin £ x . tfij^art 
*5 sccmT-X e AL. 7*7 Xv^fift^coflgp^ , M2.lt 1 0 1 0 _3 P a & tf> 

[ 0 0 6 1 ] 

OUT'. ^7X7«Irtl:ff^^nhP>^||ft:tf)l|54£ > z<7)gU 2. 

45GHz^)vOnR(fj^tt5 0 0 W) % ^ X v ft \z m A L . ^X74)j| 

^B^^tfOttJ o icifig^ ti/z^u ^^»7 u 9-Yv h \z s 13. 5 6MHz^«JS»tt^ (fl 
i 5 0 0 W ) %^*&t*. C W C t IC =): •) , X^-v7M>rSlg| )b*^e § . 4f-9A? 
- r */ h J: *) R u JK^F **JR ^ffit. ^ ^ - r ^ ? - r h «fc *) fR V ft L R u tt . S 
II 0 1 <?>|fe^Jl 1 0 2^ffilc|ljaLTitf«-t^, 
[ 0 0 6 2 ] 

W±<oc tic =k 0 . «&ltJ5 1 0 2^±lc, fj^ii 1 0 nm^S<?>^J¥^TgP«1ill 1 0 
3 **^jftdiifc««B*»#ib*i* (II 4 ( b ) ) o Tgftil 1 0 3 tt. c^^lcff^i-^ 
1 0 5 t*>raic*J9:*eiJftiLfcB$k:, ^if#i l o 4 ic MEE ft* HP T« § -5 <k 7 

ici-^^^-r- ito-c, Wtt^Tna* ^ =. ^ AW^^«bTgp«)(iJi 1 o3«i 

•j 3 y<D±.iz &&m*mfc-t Z t ill lift L^p-tv> c 1 hfi-z^h ft*. cti^K <-fca6lc 



[ 0 0 6 3 ] 

tC^?, ±iLfcJ:7k:ECRXA-7?-S(c ! t*)Ru^I * ^f£f 3 b%lz. « 1 

0 1 £4 0 Otncftn^Lfc^ ftafe L ft < T t Hv>. fc/2L, ^jn^i^ff ft uifi=r . * 

[ 0 0 6 4 ] 

7 lc LTTS&MJI 1 0 3 -£Wtf&Vtz'&.. B i b T i 4 : 3 <7>$Ht^ 

JS8#(Bi-Ti-0) 4^45?-y7h%fflv\ ^^X7^f^t U7;^> (A 
r) fc**#*fc*fflv>fcECR*><cv 7i3clc J: »K 13 4 (c) lc^i-J:7lc. T§&«ffi 

hi o 3 ^Jiic. ^®^«7®^ic, ttffi*#n i o 4 wi&znrzWimb-tz. 

[ 0 0 6 5 ] 

iif#Bl 0 4<?)Mtov^»it^i: > *-*\ 3 0 0 7 0 0 "C^fBHlcgflx 

1 0 1 fc*7jnj|*L$ titv^ttitt^, "7-7 X-7£B£^fi lc . 0J£lirtM2 0 sccmT- 
l^xfJ>5Ar^x^5|AU Mz.lt I 0 _3 Pa^l 0 _2 P a 6 JE 73 ic 3 » c 

SGHz^v^D'g ( $J £ U)T 5 00W) ^±f&m. ;^v^nt^) 

[ 0 0 6 6 ] 

Mlcflttt! 2 *l3o 7v X v£/£^<7>tii p tC|£i:$ fLfz®tffifa9-Y v V IZ. 13. 

5 6 MH z comment! (mz.lt 5 0 0 W) C^CtlcJ;'), 

•v h ICA r Sf«LTXM-.y 9 -J > r^^^lgc L. BiliftTi ^fR^tlii- 

o 

[ 0 0 6 7 ] 

M^ftTusTgpilffiJI 1 0 3^^ffllc5USL. v£1±ft:2 *ifcS£i{Uc «k 9 SIHL £ ft £ „ 

ft*? . jzm#*t LT^ii ( o 2 ) arxa, whmc t iftB^-r $ ± 7 \z a r t it mm 

kHIASft. mx.lt. M*.l£m& 1 sccmT^ASftTi^-S. fe£*S# 9 -r -v h 
^^ v ^*'« ^^^^^i-^, C i: i: •) *tf» LTV^I^^ti^^^K <* C b b*T'% Z> 
o W±lcIfcBfl LfcE C R y 9&IZ * £JS<7>ff£/£T-. tfij;ctf. i]l4 0nmgS^^i 

■mfam 1 0 4 **ff$^^ nrztkmfrnhnz cm 4 ( c ) ) . 

[ 0 0 6 8] 

t, §iM£3t#i-£ j; 7 1 it t ±v^, jxm-'&**bLTi$. mmtr^izmh-f . mm* 

2 <t)0^ic ^mm^mx'&z. ztz. muum* 3 oo'cwT^iii^gg^frtu 
smm-fam 1 0 4 ^ff^Lfc&ic. mmmmm.** b<r>mm%*^ i mm%*T-. mr^^tz 

[ 0 0 6 9 ] 

M±.<7y£ 7 ic LT^i«#i 1 0 4*WtfoLrz'&. 11 4 ( e ) tc^j:7k:. ^|5|^# 
HI 0 4 <^±tc, pffS<^ffll»^A u ^«bft^±5Pm« 1 0 5 t>*ft}i££ iirzttm b Z> z b 

i o 5 it, & ifrhntzw y jr^ftb ^tfimmM^mmmiz * z&nmn biz^*) w*fc 

«it»j»*fflv^ j: 7ic L-ct «kv^. ftu, p t *m^tzM£>. mm^tm < mm-r^^ 
mwLfr&z><T)~z , t i - p t - au ft b-comm tm^mm b l. ^iT^thi'/^ 



[ 0 0 7 0 ] 

W-hlCl&Bfl LfcE C RX^-v 9 [z <k *&JB*>fl3riUi. 05 ICtf^* 7 ft E C R*><*; 9 
^^^ffl ft if £ v>. gl 5 ic^-T E C R v ?^glcoi^TSiHfl-*- -5 t , £-f. «HIS 
5 0 1 i:Ctltaif|,^7 Xv«g 5 0 2 ^IS£Tv^ o 5 0 1 It [ m^L 

x^K^m&w^mmzmm l , s^^M^gtck o 7*7 x^ms o 2 tt^tci^^ 
6*ss»asn5. «lh^5 0 1 \zi*. mm^n^^mm 1 0 1 ^ 

[ 0 0 7 1 ] 

sang 5 oirt^^v 0 2 x-?t)*mA$nz>mn&mz 

tS^T. mttffit&*;U*)1g < J: 7 K 'J > 7 - 7* >V h 5 0 5 fc'fig £ «b ft T O £ . ? - 

Yv V 5 0 5 \t. ii#A^!&5§g§ 5 0 5 a ftlcf£E2ft. l*| fljtf) ffl 5 0 1 

tdtUUTv^. ?-y-v h 5 0 v-y f f 5 2 1 %4LTSi 

fttt3K5 2 2 fc*fgM<?*U m*.\X. 13. 5 6 MH z <?) m ffl t>* (\i ®£ b £ ft T v> & „ 
9-Yv V 5 0 5 *>*i**tt*t#tf>»^ «.atom«JEE*EP/in-t5 =k 7 lc LTt^u. ftfc 
, 9 -r v V 5 0 5 \t. hmfrhfLTzVtm-Zs nWttktzrtX'ts: < » ^Mi?i)oTt 

[ 0 0 7 2 ] 

X74«I 5 0 2 tt. 5 0 6 icilfflL. B£4ftt&5 0 6 tt . 5M5 

0 7 t^LTilftf 5 0 8 lcf#i^3 ftTV^S. 4>ftW 5 0 8li. H^UuftvwOn 

&ii LTUJ. i-fc, ^7X74^1 5 0 2 W^I&^^7 X74S§5 0 2 
<0±SUlctt, fi&M^ ^ >l (M^J£¥I9:) 5 10*«fiif)ftTi>i. Cft<b, v >f * aft 
*ftf 5 0 8 , 5^S5 0 7 , K^^-fe« 5 0 6 lc J; 9 > v ? nv&#t*6^©fc* 
«^^ftTv^ 0 ilfef 5 0 8^1^^ K^mgs^^tt^ J: 7 lci-3*i>&*b 

[ 0 0 7 3 ] 

bs^ecr^^i/ 9¥kw.<r>mftm\z-o\^TWLm^ z> t . $ ~f v si&ii^ 5 0 l&y^i 

X^£>£^ 5 0 2 rt* 1 0- 5 Pa*^l 0" 4 P alcISi^Utt, ^v#'l± # xm 5 

1 1 =k 0^^'t4^XT-*>€>-F^=f>^^^^AL. ixCv'll^x^A^ 5 1 2 ck 9 S£ 

^JxJ£'ft7y*£iti A L . 7'^ X^£/&^5 0 2 1 0~3^ 1 0~2p a 

TUlc-ts, c^ftgT-. SIM^ 4*5 1 0 <k •) t"7 X?4tjtl 5 0 2 ftlc 0 . 0 
8 7 5 T*>»igfc#fe£$ itfz'&. 3*ft«5 0 8 , 5M5 0 7 t^U^5 X74iI5 
0 2 fttc 2 . 45GHz<7)7^ oS%l|AL, ff ^ ^ ? a h n>#nfc (E C R) 7 7 

[ 0 0 7 4 ] 

ECR^7X7tt, »§t=j ^15 10 *>«b*>fSf&»#k: J: 0 , **R* 5 0 4<?)^|S] 
7" 7 X v mf&~tZo i^^tlf:ECR^7X7<on, ttl^n^i,5 l Of 
ft^^KBiitlc iH-vnBO 5 <7>*^Kii LTM 1 0 1 «^^Jic g| § tti $ ft 
. 1 0 1 Oft ffl ic «S W £ ft £ . CeoteiBjGHc. ECR7 , 7X7^t , 7XU>I)' 

, ^Tic =k ^Mm?^f^^^-t§ £ 7 tc v m^^ii^s «k 7 ic^« 1 o imizm 

b tB $ ft. i&m LT^2>m<7)$km\zm$fi$ nz. z<7>& 7 csjk^^srws ftsraic, 7* 

[ 0 0 7 5 ] 

ft*?, S 5 <50^^^/^^gTli » 0^LT^i5:u7ODfe^g^ ^^^ntv-f 
* a ip'Sf 5 0 8 iCfev^T- B t>iK L , 7* 7 X7M1 5 0 2 ±g|5^S^3#fe 

W 5 0 61C 7-7X74^5 0 2<?)l^/)^5^5 0 7 t^LT^^Ti^, C 
^ck7lc^-^ci:T. 0 7 CWt4 5 0 5 ^ <o f( 15 ^ <t> N" * , 



fJi M O <*. /K-'iV, y s ' y J ' I -2. _/\ 'FEB UX. -E3" ^ <*- / K_ 'd. -O . 

[ 0 0 7 6 ] 

tfUC %fttt#fl|| 1 0 4^«f5ECRXM-^ 7»lCJ:»>il3lft3*l*Bi4Ti30i2 

ckoT,ff2/£2*lSBi4Ti 3 0 t 2 H <0 fc* $IJ $3 T- § £ CUIu^Lfc. 

^iT-tt, ^^^?>i,q : 3^ffl/£*#o £7lC^/£3*l£tHfc^J&^ 
* ? - y,yl> (Bi jTi 3 0,) Sffli^v»4. m 6 li , ECR^^'V ?8tfflv^TB i 4 

[ 0 0 7 7 ] 

EI 6 «fc »K **«*t 0 ^ 0 . 5 sccidMnS k § , BtSSmfifc'O . 5 - 0 . 8 seeing 

»««»iw*s^^9 xvm ( i c p ) taiiism^M^M^KTffiii^^^mL, 

-yn 2 0 5 tBi-Ti-O *>&*S n tf^ffl LTi^^lct^b^bf , Bi 

[ 0 0 7 8 ] 

*fcx ^m9f£»*'0 . 8 - 3 sccm*IS<7>^£-li, B i 4 T i 3 0 j 2 ^ fa l&/&<7> HK 

^lc . St^fififc*** 3 sccmJil_L«>*#k:ii. B i <?> f U 6* # JS k £ *k Bi 4 Ti 3 0 12 ^ 

m^ai^^ffi^^«b-f tix l * 7 c k **fijBfl Lfc. z<7>&m®i&-zmm®t&D t ts. s 

^ictfe. ^mrt»fe*0. 5~0. 8 sccm^Jfi^li. &sfc«ifc A<7>Jg C <o # Ifl 

[ 0 0 7 9 ] 

»o *l T <b i\ E C R x /< v ?ftT-B i - T i - O <7) feg,^ ? - Y v htffluTB i 4 T i » 

fcf&yap-*-* c kTma<7>««i:iRH^«it>»#^ii4 c t $ «?> ic 4 no ;g«s 

[ 0 0 8 0 ] 

}XlC, EI 6 *commffii&Aft<7> a . B 1*3 0 , ^^^i^ C l*J ^ y <?> i^if^ 

(a) - Cb), (c), (d) 11, ffiftftfSfi,!), (a'), (b'), (c*) 

. ( d • ) li. & wtkm-zm^ftiz^ Lrzm&m-z&z. if^isi^ou^ 

fra T-li, 137 (a)S^07 (a') ic^ti 7 ic, I8S £ # *>* *i «S ii <b « i£ <* ft T 
[ 0 0 8 1 ] 

<Xlc, Be&flfcSfc 0. 5 seem k Lfc3:fr |9 T'li. 137 (b) (b ') ic^^-J: 

7lc. fttyLfc^^ii2®lc^SiLTfc») . B i 4 T i 3 0 \ 2 <?> -ft^fi if™ #J II/^lc tt®t L T 
»»J**?>«#tr4nKft:ft*-j| 14 4k, B i 4 T i 3 0 x 2 o fl5 ffl^ ic JtK 

LTiifij^^ 9 1 4 1 k *<b«BK3 mzim 14 l^^tB i 4 T i 3 o 

12^^B H B fe^*5fig3-l 5 nmU&<?>n&<?>mi<GB,tt 1 4 2 frft®. L T ^ 5 ttJIBfe'fil 
115. ^g|5Jl 14 1 li, ^^H^^flik ioTu^, 
[ 0 0 8 2 ] 



, 1 4 1 <7>4>lcMli¥i 1 4 2 frfrW. LT^ZttmfrmUZ tl^, L . SgB/i 

1 4 1 Jk U&mW:itm%--m t t \z s artr *jb*?f ft LTu ft v^.ie t ft 0 
Tv>*._EI7 (c) K^f BIM^jll^Mjti. 01 (b) ic^L/i^flii:[B]^T5b^, 
l^±lc^ L/z^flgtt. /£Jg|Bf ^MJg^ttfcM 2 0'CT?i>5. ft*?, 137 (d) ( 
d * ) l±. 1 sccmfc Lfc*fr-p^JB|Lfc«<7>R»S«S*Tft**», & I* k: ft ifl * 

[ 0 0 8 3 1 

<r>mtti*7FLT3hz>, ® 8 tc ^ * 7 \z . mmmm t m ssicwlt t tic^ft 

[ 0 0 8 4 ] 

Lxw\ft<7>mzn^-&7F-t z t b*t>frz>. sttftictt. 025 (res 

a. mnmum 2 < t^e* -7 T ^is*«it§^LTv^. 3 0 or*^ 6 0 o°ct- 

w + w»«rs«««iTi4. mnmit. #92. 6 fc»jtft^T«^3*iTv^*^* *mcj£^ 

fit* 1 ). B i 4 T i 3 0 12 <^*SIHt6 , }lA,T'0 & c c fi h <7>$UIlc n L T tt 

* 09 tiT . lil □ «b <?> ^ v — — X • x * — -J- ;U • t 7' 7 -f K • y 4 i/ 9 X . ^3 7f N 5 
1661, 1 9 9 8 ^. (Jpn. J. Appl. Phys. . 3 7, 5 1 6 6 ( 1 9 9 8). ) ft ir£##lc LX^fzfz 
§ ft v*. 

[ 0 0 8 5 ] 

GOO) < & oT L £u*Sr H 1±**^ftLTu3 fc©;b*iSo Ctf>©l£tt. B i 4 

T i 3 0 i2*>*~ 'J -fiST*4 6 7 5 *C «k »> t fiKJ! L T ^£ gffitft® ic E C R 

^^fiSiS^ttCov^T^^J:, ^^m^^ili, IB] c flSlSj<7> IS 5*11**7*-*- c t 
o MMlcii. 8 2 0 0'C£T-li. IS t j£Jgif® **±#i- £ . L^L. 8 2 0 0 'C 
*>«b 3 0 0 TC*>««T. ^SCJc^JgjlJg^fiTi-*. 
[ 0 0 8 6 ] 

#3 3 0 0 "ClcSi-^. t/ftJSilSii 6 0 0 °C * T- J£ t * £ . C B# & |fc 3ft « ic *? 1+ 
Bt^«lsSA**#9 1 . 5 nm/m i n , lfc3ft«isSC fc*#3 3 n m/m i n . » 
3ft^MD fc*#3 2 . 5 n m/m i n T-£> o fc. W±co^Sm^<b % B i 4 T i 3 O j 2 <?> *S H JS <?> 

^nicii l fcisu, jsif***^^ ^ ice < 4 *> . i&mmmi)*-~%.£ *> . ± 

iE^>«**"*>tt. 3 0 0 6 0 0 , C«oSlS«*sSfc & £ = 

[ 0 0 8 7 ] 

±iE L fz^^i^^MS^fr iz «fc •) . ^iHSf^Q 1 0 4 «o # Jig tt £ f t L » 13 7 ( c ) iz^jk 

Ltzftmt % zmmw.m.3kftT-, /^sss^fr^ 45o , c^<t5t > 137 ( d) 

137 (d')lC7F-tJ;7lc. Bi 4 Ti 3 0 l2 <^tt««Ba*^ ft -5^^ ( 7 U -f>^^X) 

2 0~4 0 nmS)t^^i(^tit^ a B B gn 4 3<?>4'lc, ^t^6*3 — 1 5nm®^coSK*S^ 
SI 4 2 Rig <?ft£J:7lc&£ 0 3 fiO^ngT- tt „ UVtffi P B ^ l 4 3 13 7 ( c ) JkV 
mi ( c ' ) iC7F-t^5|5)l 1 4 ltWffLTu^, 13 7 lc^i"^-f *l<oJ£lc & v^T 
t . X R D ( X*ft®lff ft) fiJST'li. B i 4 T i 3 0 12 ^> (1 1 7 ) 14^ ^ **®IiJ 3 ti 
-S. HuiELfeJgjfifflflt^ Ktt«<?)ll!g»cUv^T. fcft*SIUi 1 4 2 lc jht f 5tfi@ 
Jric «k 0 , 1 4 2 tt. B i 4 T i 3 0 12 *> ( 1 1 7 ) ffl^^o 3 t ft*fi|fS$ *ltv> 

[ 0 0 8 8 ] 



*aix w-^twc u -a x u o . ™ w. . 0141 1 3U| 2 u lw d , c , 1 c h**, c 0 <r 
Sl-UlcftSi:. ECR^7 Xvjb^^ibtlSx^j^-^^f^tl, jfe X « * ir fe* 

[ 0 0 8 9 ] 

XfcEJfflc .kSJStflc «k 0 . ±ie^S^^iHS (4 5 O'C) Ifcifcflftfi C TJfcJIS 
LfcB i 4T i 3 0 i 2 Ktt. (117) BCrSl L C t frmWLfz. Z <r> x 7 

T'^ILfcB i 4 T i 3 0 \ 1 0 0nmgg<7)JI$lct^i:2MV/cm4Si.^ + 

, l6^08T-^^5lSlrtT'Bi 4 Ti 3 0 l2 m*JVl&-tZ Z t \Z «k »> . JjH^ffi/ftfc^ 
'14 * flHj ffll -f S C jt»*pT i: & %> . 
[ 0 0 9 0 ] 

%&«#JB 1 0 4 tt, 13 9 ic^i-^SgtR^g 0 9 lc^-t%»* 

ttlf 1 0 4 tt. B i 4 T i 3 0 i 2 <nit^&l&®mf&lzi£®iLTmM%* 9 >*#t?&«Bfcft 
Wi-lil 4 4 «&*>«C«SgU& 1 4 2 ft*^Sc LT^zm&m 1 4 1 i: <r>mmffimX3b 
€.0 13 9 iCTF-t^Wt , 0 1(b) 0 7 ic^-tftfiifc |B]tf ic , jgjfiffllR^SHtRffc^ga 
gllc ck ») »t»SiiTu<&. ±iELfc&%g$«#JB 1 0 4 JF2>& 3 ft S TH <?)^flg 

. BSt3fe9H«6»l3 8 tc^-r ^ &#<z>Jg^ 0 7(b) L < tt 0 9 ic^^fig £ -6 C t >t>* 
ftT £ . 
[ 0 0 9 1 ] 

«fc 7 iz, mis 6kni)*m.mz n^vtm<7>^mm.^m 1 0 4ttv^, «o^l^j: 7 ic m 

tftttHBi: ^fttt^flico 2 oco^^^.iefet^^ L x 0 7 ( a } j kum 7 ( a 1 ) ^-^^ 
[ 0 0 9 2 ] 

^oT. 01 (b)&Uf07 ( b ) ~0 7 ( d * ) , 9 ic^-tttttfc «toTv>* 

&IBBHt<fo*J8SK: ititt, 0 2 ^fflv^Tl&Bfl L £ 7 ic. 3 ft* 

%»*#*SiP?fe*3a-rs C t jb*HTft6t C^JtfttlJ. ±3£ LfcE C R v 9 \z J: «9 

[ 0 0 9 3 ] 

^*tc, ft#*»fi*fflift^««<^tt«Stt*»^ScLTv^«l»-p*»tltt. 0 2 Afflux 
[ 0 0 9 4 ] 

fJiti. B a T i 0 3 . P b ( Z r , T i ) 0 3 . (Pb.La) (Zr,Ti)Oj, 
LiNb0 3 , LiTaOj, PbNb 3 0 6 . PbNaNb 5 0 15 , Cd 2 Nb 2 0 7 . Pb 2 
Nb 2 Oy, (Bi. La) 4 Ti30 12 . SrBi 2 Ta 2 0 9 ^ t co ^mmitmWmT' o 



"j u <sj tw: il.t/j a > jdz:;m hsc lu-ra w a* i- ✓ ✓ vl a ; v <^ r -r ■/ y ^ r v.. 

^snTvii (La, Bi) Ti Ot (Sr, Bi) TiO^i? Srftflgt 
[ 0 0 9 5 ] 

<7>±.izwmtzmmmiz. mmitm^it^^m (c vdvs> . a^x^vya 

[ 0 0 9 6 ] 

£ fc. T§&««JBtt, EBllS, CVDS, MBES, I BDS> *jd j?*> 
[ 0 0 9 7 ] 

§^^ff^f <£ tzdbco& tr co E C R * >y ? *HBli- -5 itjLIISfc „ S^I^^^T* 
[ 0 0 9 8 ] 

m»-r^s^v^m?t up micomm.it. Otitic 9 „ >j -t^, 

RAMtSRAM, 7 9'^a>t 'jftiTTtt, r- h . K L -f > <*>«i&fcBSft 

f *<&S fctfK E^T-du *ttK**»«»|3ii4fi»Tv^*. zfticjhfL. EJ 1 tc ^ 

i-^TiCcktiu. *#t*«ijg%fflv^4ci:T», mare sue ^ ^iit \zmmm*m 

[ 0 0 9 9 ] 

■&mn<7>m*m 0 i ic^i- * 7 k s ^m^n 104*2 o^MT-wt? * 

[0100] 

fjxli. 0 10 (a) tC^fJ: 7 1 0 1 a *fflo. HUBS ft 

TgP««li 103 a, 1 03b*fflv>4i^icLTt*^. Sfc, H 1 0 ( b ) ic^i" «k 
7 ic . 1 0 1 a *fflv^. TS&mffiJl 1 03lC3>??h 10 3c *i£lt£ 

i^LTtiv^. sfc. sio (c) ic^-t j: 7 ic, mm'&mm i o i a ^fflu. mm 

3ftfc±SS1B« 105a, 1 0 5btfflv^J:?lcLTliv\ 2 <b ic. 0 10 (d)lc 
TF-t cfc 7 tc , fftll g tlfcTSBiaftJS 10 3a, 1 0 3 b t mm 2 Jifc±SP*« 105a, 
1 0 5b Uffluii^CLttio. 
[0101] 

01 1 (a) lc^j:7K. ^T^-^B^^ir^ib ^5r * %&m'\&cr>mn 110 1* 
<7>31ffl**5rfiBi: 4*. zcoi%&. 0 1 1 ( b ) tc^t * 7 ic, Sfxl 1 0 1 icJtfflJLff^ 

lt c z tc -/ ^ r^^tt. s« 1101 (TseieffiJi 1 o 3 ^^^hco/xwm) * 
om^^^ > ?n*uj=7icLTtj:^. s/c. %s$tt#n 1 0 4 a. M632. 

8nmT-iSLfci:§^®}T$ib*2. 6 g^T-7t#r^ ic^B^ -p* S . 01 1 lc^"t« 
iSttSCkT, t^^L >f ^^JCffljbM^fc 4 -5 c ^fc. ^l^m#Jl 10 4*. 10 
~ 2 0 0 n m^fSjT-T^fe^f&i- S 19 § CtT\ L fc^lomiit)*# 



Zh\Z, 0 1 1 (c) lC^<k7»C. &J»ft ir<J03f -5**1 1 1 1 lfcfflu-S 

JcilclTt J;i\ * % 01 1 (d) ic ^ t =k 7 lc. Sf l 1 1 1 <r> ± lc |g L T Tg&« 

ffi i i o 2 . -^±ic ifti^mttJi 1103. ±umm 1104 * 7 \z lt 

t * v^. 01 1 (d) iCTjv-t^^t Lfc» gflx 1 1 1 1 t _t8B«ffi 1 1 0 4 t^^ic 
[0103] 

* fc, 01 1 ( e ) ic^-f J; 7 ic, ^Jlflx 1121 <o±k: s faffiMfam 1112, ±SB 
mm 1 1 1 3 £ 7 lc LT t> <kv^. Lfc*^-, ^Wflx 1 1 2 1 
M^^' 01 1 (e) \z^-tmmiz-tz z t lc«k oT. r»€4»tt<7> «kv^«« l l 

[0104] 

ft*?* 1 0 4 . 1 1 0 3, 1 1 1 2 IdU ft* B *r*aE**BE*i!t< 

ft 0 SJjU**3 < ft*. fiffi«<7>aHfc%fUffl LT 'J fc^afc-***^ ftfficijitt.ttfcffi 

fti7ttt/tg<7>& a t/t floras t ft .& 0 00*14. 3fti$m#Ji 1 o 4 , 1103. 1112 

*>Jgj?a»/?< ft* fc, fi»ttttJB^ftfit«*»^* < ft »» , S/NJt**fc 9 SSt< ft 0 . 
'J *>#flgfc*iJISr L|< ft*. % 8MB ft II 104, 1103, 111 2 

ft»K ';-^*«E*»^K»k:ft*fc, y*«*»«Jf L«<ft*i:«k:. KSfttt««B<7> 
&l3Ua**'h$ < ft *) . S/NJ£jb*fc ►) f|< ft£. 
[0105] 

tt->T,*8t#1 1 0 4. 1 1 0 3, 1 1 1 21^ IlII^H5i:Lfc^^iu„ 

fj^ii. -j - ?«atwKittjitftii, 104, 1103, 1 1 1 2 a. « 

#H 1 0 4 , 1 103, 1 1 1 2 B 3 0 0 nmJ:!)|<Lfc^4»J:u. ?E Bfl # ^ <?) tf) 
ttftttftJB 104, 1 103, 1 1 1 2 <50j¥2 ft* 3 0 -2 0 0 nmT&tttf. > t 
'J ®l ft fc* 6118 3 tlTu S. 
[0106] 

-LET 14. 1 O^i&g^lgflciil^flljK; LTffcBj? Lfcfc*. JU 1$ ic lft «§ S «k 7 k: . Ig&tf) 
^ftftMft^fcKflJ $ ^SiitLTtiv^ 0J*.l4\ 012 ( a ) iz^jk-f <k 

7 ic, *6«tt£lS6 0 1 <*>_hk:. ^iit 6 0 2, 9ft ft tt ft IB 6 0 3 fcJBifc 

L. 9ftft«ftJI 6 0 3 ^ ±IC § *FffSS&8t!ttffl L T ^$t<7> ±SU«« 6 0 4 *0j£-**Ui 
=ku. St^)iMS 6 0 4 fcWJBLTfcft^qftftttft*?- **KJiJ 3 fifzZ t left*. £ 
»*>_hg&1Bffi 6 0 4 CWfC-t*3R^HI^ffi«*i»«ttft ir***LTKiE-r -5 C tT\ $ 
£Lfciftftfc*8!?fT#.&. 
[0107] 

* fc, 0 12 ( b ) J; 7 ic N *fe*i'ftgflx 6 0 1 co±.iz. t ft £ TS&lSffiJf 6 
0 2 £JF2/& L » Tg&m«JB 6 0 2 ^ L\z , Sftftliffcjg 6 13, ±gp«« 6 1 4 «b ft -5 « 
R^«f*EMS*4i7lcLTtJ:v^ fJx.14. 0* L fc^WH<t»»il* x R ] E'2 

H 6 1 3 ft'r^TS 5. Ceo J: 7 ic^H LTi«f5 :tT\ *fB^)H«%J: "9 & < 
[0108] 

2 h\z. 012 (c) ic^-t<k 7 ic. §• *w^f$^^LTu^iit#i 6 1 3 <r>m 
ffi£> ifeili 6 1 5T«7J:7tcLTfc«ku. 01 2 (d) lc^i-ck7tc. &§ft 

TMcttfS LTlK^iit#I 6 1 3fcJf£*fcL, # * #0$ L T v» S « » <o 9ft ft « ft IB 6 1 
3 <o<Wgp*?Eig-ts «k 7 ic, 6 2 5 ^ff^^-t^, ck-^lcLT^ckv^ z\ In h <?> £ 7 \z 

, ^T^t^BILTJ^fiKLfclgSC^^ftSllBftJB 6 1 3<7)ffl^M*T'l7 C tf, S-^^ 1 

[0109] 



«** - tli 1 O ')\ V * / Iv. , <W -iX. »n v -> l\>:<& K. .O k / O TH. ?x ^ j ?«. ^. ./J l"J h_ n ||U| x 

Y^lSjlcmMiej'U L. X^fS]^-^^T^m«^^m^L . Y^fr^x£±g&1Mlct£^L 
[0110] 

mz.it. ii i 4 nnnmiz^t 7 ts&ims o i , ^m^/is o 2 , ±g&iM 
803 zzm^^mm l. ^^j^rs^miis 0 1 tc^aics- ❖ Y^fa^*, s 1 2 
. <?>±^m^8 0 3 \znm\z& <rxnm^^s 1 1 ^m^i-tui jfHRi-& 

Ic^v^T^^i-^X^f^^'^ 8 1 1 fcY?J|Sp<*8 1 2 k tcituiE L f:: J: 7 icpfr^m 
[0111] 

.+0.5 V^Uffi fc*EPfli] \zWitl%mWit$.-£WLm-t S t . 01 5 ic^f £ 7 

, fammtem 1 o 4 \z 1 x 1 o- 5 A^m^rL2tt£&k:Mfg£*isiMfiii. suoa 
t&6o is] ti ic, ^it#i 1 0 4 1: 1 x 1 0 _4 a * T-cDnffifrWiz nrz'&\zumz n& 

mmi. It, & 0 . 0 
[0112] 

ziih<7>Vimiztt l, ^i^m^Ji 1 0 4 tc 1 x 1 0 ~ 4 aw ±<7>ia-dft;b*tiTi2 tissue mm 

2 n » ^St IC mitLX 0 . 7 A i: & £ . Z co C t 6- «b W h % J: 7 IC , 9&^1g 

#n i o 4 \ztn-t z&trimitit. WMmfcm i o 4 \zmnrzmmz & ->-z ^^citL . 

}n«lhifi}ji^i^2o^S}]iI^^at§ s ISoTx HI. 1310. 011, HI 

2 ic#j^L^^mm#mTtt. mffjc * vmmtz z t fr^m-?&z 1 1 \z. m-ruc * 

[0113] 

**JBElc J: 9 , %^S«*JB 1 0 4 ^JBcfafKfb*®JffllT§ mz.lt. 1.J&L 
fzmj-lzttL. m 1 6 \Z7F-t * 7 IC. If, #]JUjlC+0 • 3 V<7Xt0ft«JBE*EPftn Lfc i: 3 

ic^n^mmM^iij^-r^o mjBE^EiJ^n^mmii. Tgutiii i o 3 t+gismjii 

0 5fc<o|lB<7>Ci:T*>S. ooT\ Jigpmffi 1 0 5 tTMli 1 0 3 i: <?> FrU ic . - 4 V 
T 1 0 fx sco^ji 7.mi£-£ 1 EEPfinL. c*>&. +0.3 V <^> ft3f£«JI^ ep L £ % iz 

ffitizmffii@.-%m%.-t &o out, ±^nm i o 5 tr^mmm i o s tcom\z . + sv 

T 1 0 m s <7>>*>i xmff^ 4 @6P^]n L » c +0.3 V <r> it WiMZ % EP ^jn L t 3 

0Hti 5 «siEfi % m s -r -5 o 

[01 14] 

^1 §^v^T. ±gpmffi 1 0 5 t TgPmffi^ 1 0 3 t^miz. - 4VT-10m^m-^ 

mff^ i 0EP^jn l . c<^^. + o. 3V0>m.tfLnm*wi!BLrzt%]zmtiz>nm<&-£m%. 

■t*. out-, ±g^«« 1054: TgemH/I 1 03k^fflt, + 5 Vfl 0 ,t sw^-u 
«£E £ 4 HEPftn L . C<7>&, + 0. 3 V <?)(ft«E«JEE* EPftn L t § \zffifi % «tftffi«^|£ 
t^. C*l«b*p(fSlHl»»*)iiLfc^. _hgBH1i 105k TgUm*Ji 1 0 3 ir^^t, - 

4 V T- 1 n s <r> >t >i xtJI ^lOHIEP^nL, Cco^,+o. 3V <o d.»l«JBE ^ Ep L i: 

%\zmiizmma.-&mxz-tz>o o^t\ ±g&m« 1 o 5 t rmmmm 1 0 3 t<r>m\z » + 

5 VT- 1 M s <so^^ ^mff^ 1 0 0 0EP^n L> c<?>^. +0.3 V (E-rtmffi^ EP^jn Lfc 
k § \zffi.1nz>nmii.-ZW\m.-? Zo ov^\ IMil 0 5kTMSIl 0 3tw^c, 
- 3 Vf 1 0 0m s <so^*^ 1 0 0 IhIEP/jd L , +0.3 V <r> d.-rtmflE^ EP 

l k § ic wt ti 5 m-rui % pj s -r * , 

[01 15] 

^Lfcft'H ^«ffi<JOEP^n<^^:lcIiJ^Lfc«9ilftli. Hi 7 ic ^-t * 7 iz ^ ftf 6 . 
Q 1 7 fc^t * 7 ic. WUttJBTll 1 0- 5 AWT^mMft^^i-^lB:m^«T-*>-S^. - 



t V C 1 KJ fX i> . w„ ^ 1 1 BHi/Ju^C, i v, "rt^l.^ ^ IEL 1 ^ * |i\ JLV JJL 1A ."(£t 

ic^fr**. £ "bC, C^fllHc, + 5 VT- 1 0 M s xmjE^ 4 El EP fin s c t T- 

tffM-^x^Ep^tscj:?, femmfrm 1 o 4 ^i&fitM^fbi- * c t ltv^ 0 
ron J *>tt«a»^ ro f f J <atttt^£ffc3-e, isfc, rof fj^«)B*^r 

o n J coftm^itZ if 6 > ^ 'J tflfF^Hj^ 
[0116] 

^UimttJi 1 0 4 ^fitt^fli^^ft:^ if £ C i: 6*T'§ -SliJI^ XcomiE tBf Uli. ^ 
v5d IC <k 9 3£ft£ if £ C ki'T§4. #J ;c It . + 5 V T' 1 On s. 4 Inl^lSff **EPfil] 
L T^iKti i: L f^^:. - 4 V T 1 m 1 0 0 EP fin i" £ c T* . ffifetfC 

0 0 EEP^ni-i> c t X. ij&Kttl-N i:l£fL2 if £ c fcnTflgT&S. 2 <b ic . c<7>4Kflg 
fc, - 3 V tftoMffi: LT 1 0 0 m s<0'H X* 1 0 0 0EPfini-£ :i:T\ ffifficj/t^flg 

t $ft£ if s c 1 1 pT(|6t* * . 

[0 117] 

asiM i o 5 i:T^««Ji i o 3 t<7)m\zm.mmi£-&£\iw Lfzt %<7>nffi.-nj£n j &it. 

mi 8 \Z7Ts~t «k 7 ic. iE«I^EP/in*jE«Xftg if* fc 3 * * Mftftflinc ^ <bi~ s . EI 1 
8Ttt. 0. 5 V * TEP^jn LTz$t<r>&&tjitkmt . 1. 0 V * T EP fln L Mtft^flg 

i:, i. 5 v ifcT-EPftu l tz'&<F>&&in.tfLm t <d . m^iz^-tm^ta, t n ee iz is i-f *>nm$. 
frmtcz* zti«b§ * <r>ifcm\zssrt zm&)& LmBizai'f^mm.ii.iz^mL. roj, r 

1 J . r 2 J co 3 ooftflg (3 1) tf> > * >b*#iailT*§ £ . 

[0 118] 

EP^n-t^^ic, - ft x-^i-^^T-- o . 2 v^^^tti Ln&x-mmi.-£wt&&-r t . m 2 

OlZTTs-f J: 7 ic. TOJ, TlJ. r2Jco3o<?)^flg(3M)**#<btl^. Z<r>MX'lt 

. r 2 J <^^flglc J:!)'jtvh ttTu ^> C i: * S . 
[0119] 

SIB 1 0 3 U , ^$iJl 1 0 2 <r> m «b , if-7iv, 8 & ffi ic iftJB 3 ft #H ^ t -? & 

o ttoi i o 3 it. %&mm i o 2 <7>flj^«b . * 9 > , a ^ wi ic fa « $ ftt^ 

H^i: LTt iu. «&<£IB 102<OffllC. ^T-^^^^y > <^Jl^Slt *fe^ 

ib i o 2 t<7>mmaii'ft±.-tz a 

[0120] 

7 e^*»f>st*Ta5tsii i o 3 <7>±.\zm Lx&mmtm 1 o 4 **0^sti 

m« 1 0 5 CEP fin-* ^-Ha 6^iE<?)^iSik:i«fin$-frfcgtk:4fnjcj^L. $ «bicA<^ 

^f^icM^^ &mznvw \zm t § 1 0 4 ^^^^ft^mrui^ 

ffi^^ 1 " 1 ^ ^^!fftt^^ lt v^s, 1; #>\z. ±.mmm 1 0 5 iznm* ov*^ 

IE^^TfS]lc^ <r icEPfin^ if fcii^ %»l«flciB 1 0 4 *«Eft<5iE^>«aEttJt«(!&^ftv^ ( 
[0121] 

1 v^*h^.^ tm.mzjE<7>mm$.i}*mm L4&*>^ 0 s^icfii. 6 vt-?«jE 



o > m. wl let) i: " c u o o 

[0122] 

Bit. m<7>mm*5\Bmg, itm^±B^n^mm.^m,n^. -o. svmm 

m^mffi^EP^ni-^ t % ft^mffitttttt^Lttl+T-tfoiciBs. ±gp«« 1 0 5 

fcEP^Di-^mffi^. -0. 1 VfigtT-^bS If 0 Vlc^T-fJML^itT*, 

10 12 3] 

ft, BuHiLfe-^J^i^IE^^vMim^mjEE^EP/jnL'Srv^l*} x §1**8 £81 if -f 5 . &o 
El 1 £7Fc-*%gf§«#^tf)TgMK«J8 1 0 3 ^S^i^ISLTtv Hic^t^i 

[0 1 2 4] 

mi o 3 a. ^<b* ^ x^mnijR^'bfli^-ttiii «k c^jc^ic. srt^y^^ibfts 

Tg£«*iJI 1 0 3 <7)ilc}|LTijiif^l 1 0 4 6*Jf?j£ $ tlfc^^m#^Tlc is^Xlt x 
[0 1 2 5] 

^<b* ? > &<b Tummm 1 o 3 nx^zm^. ±&nm 1 0 5 izww^zhe 

<r>MJ£*0 V^«bV w0 *TW"fJSg|Lfc»^tt. 13 2 2 IcM^LT-^-t J: 7 tc. ffi&ftttAB 
CtUcftL, ±g|5mffi 1 0 5 icEP^jn^-^iE^mff^ V w0 J: ^§v^V w] $ 

x-epfln-t* i: . 0 2 2 ca^-e^-rfifiisttflRica^ itiMii 05c, v w0 

[0126] 

W-hlcifcBJJ Lfc J: 7 ic. ^fb* 9 > fc>«b«j£$ ftfcTSMI 1 0 3 fcfflv** * 7 tc L 
Tt , %^I«#I8 1 0 4 leu, &&iKVimtmfctfiVtmco 2 owtgtlft^ftL, § * 
<?>*kmit. mm L fc-£W±<7>IE£>5 vM*m<^«JEE^EP^n L Srv*R 9 , & ^ fig £ « i" 5 
. &oT. HI »C7ix-t^sS«*^^<7)Tfil5«fliJB 10 3%gffc*y>a><bflij£L-C ! fc. EI 

[0127] 

EI 1 1 \ztjk~ti&mmbMT \zis\->T . ft -5*feij*tt<7>ai«i 110 1 _Llcff2/£2 

nfc~FSP«ffiJB 1 0 3 fe'^T — 7Ai) %| b^^$ti, ±SP«« 1 0 5 fc'gfb^ ? > if>bmi& 

2 ntzM£r\zi\,->Tm.wt z . zco&7iz. mit* 9 > <b % z> ±.^mm 1 0 5 fr^mm 

ftm 1_ 0 4^)11:^3*1X^51^, ««t*JBE«tti»», EI 2 3 PCTRi-J: 7 left •) , EI 2 

nc^L£*smi:iB]ii<7>fHft^^i- 0 ^oT. ±g&m« 1 0 b \zmit* 9 > & & ^ 

\z LTt, 1 0 4 icU, Mtt^flit M&tft^figco 2 ow$S*t*IB**^Fa L » 

t5, 

[0 1 2 8] 

&ot. ei 1 1 ( a ) \z7jk-t&mmtm=f-<?> ±.mnm 1 o 5 £^<b* ? > *^i^LT 

13 1 1 (a) ic^-tqftSimfrjR^ic «k *) s ^»ftttT^tt«IK*ai Llftff*»Hrfi6«r« 
[0129] 

— H$fc. B i 4 T i 3 0 1 2 <^> ^5 m ti . i^n7*x^ni]itf t5^^vxi^^^i 
JRJ** 4 0 nmJUTfc*lifi:Lfc»#* 'J — **Sft*t£ < atn 5 * 7 tc ft 



■S? /Z WJ K- u/1 tip 'd. 7BJ BJi ^1 IX H~ Et (H'J C U li V i — C W A" "J> A L C V * « . ^ ^ ;Jtu ,v,y „> «o » ; o 1 

4 T i 3 0 i2^«b«lift3 ttfcH 1 (b) left*;-? S ttj£«>ttfttttf:j| (&«lfcfLiftfSPffii) lc 

ftftj 2*i3=k7lcft£ 0 
[0130] 

y-^«»l(Wffifll) v^JS^ictiU 0 2 5 (a) iz ^ -? * 7 ftm^trnjE ^-? 

. 13 2 5 ( a ) lC7F-t^«£t£Bfl-t * t , * -T x OVT-0 A <7>%}MVtmfr <b . IE<7> dfttm 
ff^EPfln LTu < t . IE*>l88rt**flft*i#i#>s. tfi£*i£lg0?Ht«. tt c abliU^ iz J#7jn L 
< i>*. +4 V l5l±<7>*JE%6p»it«i fc*rSEM**^:§ < ft »K + 5. 3VT-+2. 5n 

A^m^a.tfWin z> «k 7 ic ft 5. 

[0131] 

k li^ft •) . ««t&*at*iftv*fflft*>!|tttfc k5J:7(cft5. etui, WJE*/Jn<* <t5i 

. ft£tt. mH*ffi;T£ i±£Jfi§r. + 4 Vic ItiTtS . MJ£* _L# $ *T us 
( + 1 n A) i: ttitft »K + 0. 1 n ASS L fc-rt*ift < ft £ . L t> , EP fin ^- £ * 
OVlcffiT^-ttSi:, - 0. 5 n A nmtitfrmn £ <k 7 \Z ft S . 
[0132] 

3 <blC m^mff^EP^n LTU < fc , tffj^tf . - 4VT-2. 3 n ASS, -5.3V 
T--2. 8 n AmmconnntfifrtfitiZ o c^^fl83b^^<^UtJE% 0 icffi-^lttv^ < <k 7 

It. -4VT-0. 5 nAggU^tnt, BP ftn -? £ mJI^ 0 V lc L T t . + lnA<7>IE 
18 Sit frxfcti S J: 7 \z ft S . 
[0133] 

ft fUE^j^gii-s^isi (mff^oii^n, ®/jx> ^ivmcj:!,, matnuBE^tt^^fb 

JSST-xCTi^tft, *£E<^»giiSS*a< L T V* < k^LTv^ (I|T^^ ft 
tt, ^i:[s]*l<50^^lctev^T^ft^f^^lalST-«9il«ff^IiJS-t-S t . 13 2 5 (b) 
J: 7 \z. n^z^tit^Mfiho 02 5 ( b ) frhtybfrtt «k 7 lc. »gia«**sv^*» 

[0134] 

H 2 5 (a) ic^ LfciaatltJEEJlfte^ t ') > xicfHfc^tt, mi±^>^^i 

Ril3iiTv>*£w-?**. c tin. ss^^ftttasfl: (URi^JR + ^ain* y - ^««Efd 

[0135] 

-^(!9k:jlWJEft»SSv^i»l8l^%g|«fl£|Rjc4fv^-rtt» 5 V ^g^. S ^v^miE^ EP 



/JU V O v. C I. > TOWf|T^,m»K K O >_ C VAU i. V'O, 17'J V<* v MU1 ;_L W" t«J V * B74 ^ W" 

ftSflJ 2 0 0 nmWi<o%S5«#»Kl:, ?gumjE^ EPfln L feif^-lc o JUT 

iCTjs-to 026lC^-t = k7lC, +1 5ViT'ffl^LTt, 1 0 _9 A5|I«<*>fi!t^ft1&flfeL*P 

«-t£i#mflfcJg (-/M^^>) c<7> j; 7 tcMmti»«Lfc»flgW[. Ctl 

[0136] 

&±Cifc^ L felt* JfttticjtfL* SI (b) , [3 7, Jkvm 9 ic 0Jtf L fz 

£ 7 ic. rBi|TijO n^ft^fil^^ffl^tCjt^LT^^Jft 7>fc#t?JiJt>*<bft5£ 
gUH^-flc. i!3-v i 5 nmgS£cD*g$;<7)B i 4 T i 3 0 1 2 ^ »*S H L T v^S & 

WBfrfLWSJg (%3$1B#nS 1 0 4 ) J tt. Jgj9 4 0 nmUm^mmX'lt. El 2 7 ic^i- J: 
7 ft-e-rLmff^ftt^^i-o £i\ (34. 5 ^ffluTlBI Lfc J: 7 lc, ECR^^f ?Slc 
«fc 0 ^it^I 1 0 4 £ff2/£L. 0 4(d) ic^i- «k 7 ft & ^ JF2 Lfc#] Pi Tli 

. +1 4ViT-fff^EP^LT i t, 1 0~ 8 ASJS<?)ttC^ft18»EL^i«Etlftv^v^ia^lWJBE 

[0137] 

£ <olc. +15 V&±<*>«JB:*£P*|ii-*-* t N 13 2 6 tc^ Lfc^ttfc EI#lc, ^«fc:««£ 
*>*atft* J: 7 left S. Lfc>Lftfc*<b. 1111**11 0 4ftt, MJEEfcEPfln LT 
n*tt»fcfto/!:«K:ft<?)«JBE*HP/|Ot*fc. - l 0 "2 A € Jg<oii?ft i>*tft*i £ a* , EP/jn^- 

<7>W&frz>JE<r>nE.-£Ql1ia-tZb. E<^&ffitt!ya*>«Sfe«ff J: ft 9. + 2. 5V1 
R-CftRlc 3 < ft *) . lE<7>l&&tjLV<mt ft z> . c tui . ® 2 1 iZTjk-ttfi&tm 

t$ T* -5> o 
[0138] 

&-tlci£Bfl Ufc * 7 ic, famnibm 1 0 4 li, 40 nmgSWl<?)i)|icfeoTii, « 
mitJE^^g v*lfclgin»UK»lcfev*T . + 1 5 Vg«<7>JSu«JBE%Ei]/jn-* & 13 2 

ft iric^i- «fc 7 ft . !tf»fift«at«JBE!|f14/»*f%m$ ni * 7 left*. c<^J:7lc. i&mm 

mKmfrh&tz&im&*^vtmiz&<t$ it zwmmm* . nnttimmit (Electrical 

Orientation : E 0) WH 1 Pf 4; c ttts. *#ISte*>ffSJIB<7>£Ja#fl:JK/»IK li . Jg|J¥jb* 

'tt^-t£7lcft>K ft ir z t t^mt ft s, 

[0139] 

ii^/cE o Aula. i ov-&m*.znm-&m=F\zmita*zztK.%ztzib. mx.\t. 

fST£t$iii--g> if C n^fflM-? £ tzdblz. ECR^7X7tffl^TEO»g* 

fr 7 J: 7 ic LT t <ku, #J £ li , E C R 1 5 X vglf li . ffcK lc J: 0 7' 7 X -7 0ft* 
L x 2 0 ^ 3 0 e V«>x*fl, ^-SffoT' 7 X-7fft%«iaw«l^gS*lcHa*r 3 it -5 3 

t fe'T^s, ^7X?t4>^i^^^-»ftu, x v x-7rt<?>^K?ji«ncSig.ft®ffflTii 

[0140] 

c^i^^-^lit ^m^^<7)^Kr^lc J: D»eV<i^»l 0 e V <r> m T-frJ W *Sm 

•dt. 13 1 iz^kt mTizte^x. r^mmm 1 o 3 \zmtftt zmm<7> ~m^^^ m<?> 
mm^izmt. ±$&mm 1 0 5 x-?m t *<r>*$:U\zmz nztkmt-tmz, y^x 

■*ffi,tip<r>ftmfrh$L±-t ^m^^T, ztub 2 o^)tS^l:E 0 WlilC'&gftmjE^EPftrj 
t^CtHifc^^. $J li . Ar tilS^fcti^^XvtH^StT^flCjaWt 
Z>Zt~Z, 1 #^«b$C + #fc o 7 *s^BfllT-E 0«lll$t2) C i: jb*HT^-?*>-5. 
[0141] 

±iEL^ «k 7 \z-?=> x-^-zmm-fz z tx\ i32 8ic^-tj;7ic, m®L<r>m=?-\z 

tt LT . (Bji^lcE O^Jl^-f -5 C t t qTflBT**. 13 2 8 T-li. 13 1 2 ( a ) Lfc. 



ftSiifc^HlcttL* E C R 7* 7 X v ift^ Bflift c t x . ^ EOMH^tf ^ffi^^LT 
[0142] 

i: C ^l^«#H 1 0 4 lc felt £ftfitft£ (Xffc) 3 if -5 flt JE ft . 0 2 

9 icflj^-t* <k 7 iz. mi£<r)£\l1}\imr$*%L1t2 it £ Z t \z <fc ►) iit$ C i'T-§5 ( [3 
2 9li, +1. 6 VTi&Sm^«lc4/c^^lc31^i-s^^ic*5V^-r. + lV<^«ffi£EP 

Ad ITu^I^ fttett£T^»i/iffiLfc^ LTu*. 3i^<?)iaf^«jaE 1 . 6 V ^ EP 
/in L fcig£-. t li (#3 1 5 0ms) fcvn Sv^BffflTiEsfiffittJIg'x €Kt 
§4o iim^>®lfFmff i 0 ^^^©v^mff 1 V^EP^n L/zif^-T-^. ft) flo § IF? |gj 

«k 7 «jbe Bwi]w<^>m mmm\z * *> . mnrnm-k^it^ &x > * »j t Lxmmz * * c t 

[0143] 

^fl > ^ -J iftfFli . )Xlc$tJ:7 lc#|3Jli-3 c ^^§4. &T\ HI 3 0 

t#m> ^ m ( 3 ft > * ) mniz^^xmrn-tz. m 3 0 ±g^«® t re&m«J8 t 

tf>WK:-5£iajEE (flittl . 2 V) *E|JfliiLfci:§<7>. fl^Bf PSmfL*^ L T 

^iJxtJ, ±gp««i: Tfi&fllfijJBi t^^lc-^^mff^EP^n L^tt^^EP^n^^^^ 
ft$t4Ci:T\ 2 otf)iR®;tft:|*J|g*-3 < *) S!,~t Z tfrT'Z 03Ot*tJ:7lc, ft 
ftffittJ|g*<b t 1 »(fliU 2 5 0 ms) £ ItMJE £ EPfin i- ft ti s ftj&tftttflg 1(^-9 

r 1 J ) ^*>m&i)**imt%z. imi^wt 2 ^ t_, "^fiE^ E ^ n ^"-5» * , Mtt 

tttt2 (f-5T2j) ^<r>m&i)**It&b*S. - 1 . 2 V e«T165»iftjRMI 9 T 

0 J ) lc31^2 if, 'itn^ickH^*^ c<7> -b v V ttflg^<b<7>«JEEEP/jn 

^W*t|, t 2 fc£ft:<* z t \z j: o % 3 ft > * 4. 

[0144] 

mmm ( a ) &^i$mf*Ji 1 o 4 ^as^^i-Ms ( b ) 
[is 2 ] rgsiesji 1 0 3 1 ±.umm 1 0 5 t^miz-mmiz & *> he^ep^d l x «jbe 
% ep ^ l § mm * -mm m \z * *) mm l fc *s * * ^ -t n& m t * -s . 

[s 4 ] [31 ic^ l rzfamn.ftm? ^mm^^^wz-o^xmm^^xnmx-^z. 

[13 5] 134 ic^i-tHli^vST-fflv^ E C R ? ^ a <r) ffi B§ &3 ft ft j£ fytj ^ ^ f ^ 

[13 6 ] ECRXM-. v ?a^ffluTBi|Ti 3O 12 *J£« Lfc#^<7>. i|ALti^ 

5m a \z n -t h m m m <r> x \ t % ^ l tz n i± 13 x- *> 5 . 
[13 7 ] 1 0 4<7>mi&mt tx f?mLrzmm<^mm^mmmmTm'^mx 

WLmLrzf&m^TfiL. (a) , (b) , (c) , (d) li, M®lM.^mx3b ►) . (a 
' ) - < b * ) , ( c * ) , ( d ' ) rt % & ^<?>^«g%3K^«ic^ Lfc«^0T*>s 

[13 s ] mr*f&m<7>mMum&f¥iztt't zf&mmm t mnm^^it^^ Lrzmx'$> 

[13 9 ] %mn&m 1 0 4 <ni&<7>mi&m*^^m3K®%mmwx&z. 

[131 0] ^mm^mmizi^z^mn^m^^vk^mf^m^^^m^m^mmmx-^h 

[13 1 1] *^^«^^Sgk:^*%K«#lfe^<iOft!i^«^iW*^^«|^fl5 =5r»f®l3T-*> 
-5c 



I UU 1 £ I -4-^ -7% )\>!(Si I7R -O 7S! BJJ HP- 5ft J |Ui TO W [7-J -JL /J\ J\ 03 'd. ffifl nq Id) CT5 

[015] 131 ic^i-jfe^ IS 1 0 4 icpff ^<^mE)b*e[l^n ZtifzW&t L T 

[016] nicstif^^^ xmjBEic «k •) siift-tsiftfF^j^^-r ? $ > 

[017] 016 ic^-tiKiljftiJfflllc J: zmm£.<7>'£it* : K-tft&mx-&z. 

[0 18] 01 \z^^mT<n^{$.mft\z^^Tm.w-? z rzibcomnmT-&z , 
[0i9] 01 \z^m?<n>&\&mft\z^>\^xmw^ ztztb<7>m.$\mT'$>z>« 

[02 0] 01 \z^-tmj-<7)&\i.W\ft\z^ uttBflt 3 fctf>tf>afcBflEJT*>*. 

o 
o 

[023] i^^^mnm^^mm^mf^L rzm^^mwimi±nn.^^'t^^mx3b^ 

o 

[024] ttL<n&mwni}*hnm~&Mf&L tzn-s 9 iz-o^x^^-ft&mx 

[0 2 5] 2 -3til^4«^ibilS$ fltzWcitm «k 9 Sr-S^Mtt (Sflg) ^-J&ft 

& ji !tt '14 % ^ -r ^ 't± 0 t ^ . 
[026] if mEfciit ( u >r ? rt? > > comn^k^-tm tti-?j>^. 

[0 2 7] 0fS^^j?lil±i: Lfc&Utfl&ttJB 1 0 4 ^«EE««t4f &-&7jk't& 1±0T-3r> 

5 o 

[02 8] m%L<r)MT\zttLTE CR-? => X^^mm LTE O «LII % i" 5 4*flg£ 1ft Bfl 
•t Z>rzdb<7>W.WmT'3r>Z> o 
[0 2 9 ] + 1 . 6 V 7 ft fi fit *K fig SKS^lciiJUT . +1 V^t 

je * en ftn l tz m & <r> m =? <o © ta m ^> ^ r t % ^ -r % bh 0 x- <*> % . 

[03 0] _L£&H« i: Tg&UI*JI i:^P^lc-Smffi ( * J £ 1 . 2 V) ^WfiULrzk 

[03 i] v &&m^<nffif%&7jk^m^®%mmmx$>z>, 
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